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Development of a rotation angle estimation algorithm of HMD using feature
points extraction
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(Young Shick Ro - Chul Hee Kim - Won Jun Yun * Yoo Kyoung Yoon)

Abstract - In this paper, we studied for the real-time azimuthal measurement of HMD (Head Mounted Display) using
the feature points detection to control the tele-operated vision system on the mobile robot. To give the sense of presence
to the tele-operator, we used a HMD to display the remote scene, measured the rotation angle of the HMD on a real
time basis, and transmitted the measured rotation angles to the mobile robot controller to synchronize the pan-tilt angles
of remote camera with the HMD. In this paper, we suggest an algorithm for the real-time estimation of the HMD

rotation angles using feature points extraction from pc-camera image.
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HMD(Head Mounted Display), Tele-operated vision system, Rotation angle estimation, Labeling
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2.22 Roll Estimation Algorithm
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Figure 1. The algorithm for roll estimation
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T T3~ Ty Ty
rolld = atan ((y, +3,)/2— (y, +5)/2)
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roll(y) = (roll1 +roll2+ roll3 + roli4 + roll5)/5 (1)

2.2.3 Yaw Estimation Algorithm
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Figure 2. The perspective projection of points while
the head is rotating about Y-axis
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2.2.4 Pitch Estimation Algorithm
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Figure 4. Pitch estimation
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Table 1. Roll estimation results
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Table 2. Yaw estimation results
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Table 3. Pitch estimation results
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